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Αβσ τραχτ : ϒ ℘ ∉∈ ⊃ ∈∏ ∉∏ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ⊕ ∇∏ ⊃ ∠⊆⊕ ∈⋅⊃  ∪ ∪ ⊕ℑ⊗ √ℑ∈ ℑ∩ ⊕ ∉ ∅⊕ ⊂⊕ ℘   ⊃ ℘ 2 ⊂ℑ∩ ⊕⊆⊕ ⊂  ⊃ ∈∩� 

⊃ ∈⊗ ∏ ℘  ⊃ ∉∈ ∪ ⊕ ℑ  ⊃ ∈∩�℘ ∉∈ ⊃ ∈∏ ∉∏ ℘ ℑ   ⊃ ∈∩ ℑ∈⊗ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ⋅ℑ ℜ∏ ⊃ ⊂  ∉   ∏ ⊗ ∧  ∪ ⊕ ± ϒ⊂�2� ≤∏ 2 ϒ⊂ ℑ ⊂2 

⊂∉∧ � × ∪ ⊕ ⊕  ∏ ⊂   ∪∉⋅  ∪ ℑ   ∪ ⊕⊕ ⊂⊕ ℘   ∉ 2 ⊂ℑ∩⊃ ∈⊗ ∏ ℘  ⊃ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  ℘ ℑ∈ ℜ ⊕∏  ⊕ ⊗ 

∅ ∉ ∪ ⊕  ⊕ ℑ⊗∧ ℘ ∉∈ ⊃ ∈∏ ∉∏ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∉ ∅ ± ϒ⊂�2� �ℑ∈⊗ ⊕ √⊃  ℑ ⊂ ⊃ ∨⊕  ∪ ⊕⊗ ∉⋅∈2∠∏ ⊂ ⊂ ⊃ ∈∩℘ ∉∈ ⊃ ∈∏ ∉∏ ∏ 2 

∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  � ∪ℑ   ∪ ⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈⊃ ∈  ∪ ⊕ ⊆∉ ⊂⊗ ⋅ℑ ⊂ ⊂ ⊕ ∅ ⊂⊕ ℘   ∪ℑ ∉ ∅ ∪ ⊕ ⊆∉ ⊂  ⊕ ∈ 

⊆⊕  ℑ ⊂⊃ ∈  ∪ ⊕ ⊆∉ ⊂⊗� ∪∏  ∪ ⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ⊃ ∈  ∪⊕ ⊆∉ ⊂⊗ ⋅ℑ ⊂ ⊂ ℘ ℑ∈ ℜ ⊕ ∏  ⊕ ⊗ ∉ ℘ ∉∈  ∉ ⊂  ∪ ⊕ ⊕ ⊂⊕ ℘   ⊃ ℘ 2 ⊂ℑ∩ 

⊃ ∈⊗ ∏ ℘  ⊃ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  �ℑ∈⊗ ∪ℑ   ∪⊕ ⊆∏  ∏ ℑ ⊂ ⊆ℑ  ℘ ∪ ⊃ ∈∩∉ ∅ ∪ ⊕ ⊕ ℘ ∪∈∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ∠ ℑ 2 

 ℑ⊆⊕  ⊕  ⊃  ∪ ⊕ ⊄⊕ ∧  ∉   ℑℜ ⊃ ⊂ ⊃ ∨⊕ ∪⊕ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  � 

Κεψ ωορδσ� ± ϒ⊂�2� ≤∏ 2ϒ⊂ ℑ ⊂ ⊂∉∧ �℘ ∉∈ ⊃ ∈∏ ∉∏ ℘ ℑ   ⊃ ∈∩�⊕ ⊂⊕ ℘   ∉ 2 ⊂ℑ∩ ⊕⊆⊕ ⊂  ⊃ ∈∩�∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ 

∆οχυµ εντ χοδε : Α 

1  ΙΝΤ Ρ Ο∆ ΥΧΤΙΟΝ 

× ∪⊕ ℘ ∉∈ ⊃ ∈∏ ∉∏  ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ 

 ⊕ ℘ ∪∈∉ ⊂∉∩∧ � ⋅∪ ⊃ ℘ ∪ ⊃  ⊕   ℑℜ ⊂ ⊃  ∪⊕⊗ ℜ ∧ ℘ ∉⊆ℜ ⊃ ∈⊃ ∈∩ 

 ∪⊕ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ⋅⊃  ∪ ℘ ∉∈ ⊃ ∈∏ ∉∏  

℘ ℑ   ⊃ ∈∩�∠  ∉√⊃ ⊗ ⊕ ℑ ∈⊕⋅ ℑ∠∠  ∉ℑ ℘ ∪∅∉ ∪⊕  ∏⊗ ∧ ∉∅ 

 ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈  ∪⊕ ∉ ∧ ℑ∈⊗ ∪⊕ ⊗ ⊕ √⊕ ⊂∉∠⊆⊕∈∉∅ ∈⊕⋅ 

⊆ℑ  ⊕  ⊃ ℑ ⊂� ♥  ⊕⊆⊕  ∩⊕∈℘ ⊕ ℑ ⊂ ∉ ⊆ℑ  ⊄ ∪⊕ ℜ ⊕∩ ⊃ ∈2 

∈⊃ ∈∩ ∉∅ℑ ∈⊕⋅   ℑ∩ ⊕∉∅ ∪⊕ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈  ⊕ ℘ ∪∈∉ ⊂∉2 

∩∧ � × ∪⊕  ⊕ℑ∠∠ ⊕ ℑ  ⋅∉ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ∉∈ ⊃ ∈∏ ∉∏ ∏∈⊃ ⊗ ⊃ 2 

 ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ℑ∠∠  ∉ℑ ℘ ∪⊕   ∏ ∠∠∉  ⊕⊗ ℜ ∧ 

 ⋅∉ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈ ∅∉⊆ℑ  ⊃ ∉∈  ∪⊕ ∉ ⊃ ⊕  ∉∅ ⊕ ∇∏ ⊃ ℑ¬⊕⊗ 

∨∉∈⊕  ⊕  ∠ ⊕ ℘  ⊃ √⊕ ⊂∧ 
≈� � � � ↓∈⊕⊃  ∪⊕ ∪ ⊃ ∩∪ ⊕⊆∠ ⊕  ℑ 2 

 ∏  ⊕ ∩  ℑ⊗ ⊃ ⊕∈ℑ∠∠  ∉ℑ ℘ ∪ ∠  ∉∠∉ ⊕⊗ ℜ∧ ƒ⊂⊕⊆⊃ ∈∩  ετ 

αλ [ �] , ⊃ ∈ ⋅∪ ⊃ ℘ ∪  ∪⊕ ⊗ ⊕∠  ∪ ∉∅ ∪⊕ ⊆∉ ⊂  ⊕∈ ⊆⊕  ℑ ⊂⊃  

 ⊕⊗∏ ℘ ⊕⊗ ∉ ℑ∠∠  ∉ℑ ℘ ∪ ⊆⊕⊆ℜ  ℑ∈⊕ ∉ ℑ  ∉  ℑ ⊃  ⊕ ∪⊕ 

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∩  ℑ⊗ ⊃ ⊕∈ ⊃ ∈  ∪⊕ ⊆⊕ ⊂ ℜ ⊕ ∅∉ ⊕ ∪⊕ ∉ ⊂ ⊃ ⊗ 2 

⊂ ⊃ ∇∏ ⊃ ⊗⊃ ∈ ⊕  ∅ℑ ℘ ⊕�  ∪∏  ℑ√∉ ⊃ ⊗ ⊃ ∈∩  ∪⊕ ∅∉⊆ℑ  ⊃ ∉∈ ∉∅ 

∈⊕⋅ ∈∏ ℘ ⊂⊕ ⊃� × ∪⊕∉ ∪⊕ ⊃ ↓ ≤ ≤ ℑ∠∠  ∉ℑ ℘ ∪⊃ ∈√⊕∈ ⊕⊗ 

ℜ∧ ↓∪∈∉ ≈� � ⊃ ∈ ⋅∪ ⊃ ℘ ∪  ∪⊕  ⊕⊆∠⊕  ℑ  ∏  ⊕ ∉∅  ∪⊕ 

⊆∉ ⊂⊗ ⊃  ∪⊕ ℑ  ⊕⊗  ∉ ℜ ⊕  ⊂ ⊃ ∩∪  ⊂∧ ∪ ⊃ ∩∪⊕   ∪ℑ∈  ∪⊕ 

⊆⊕ ⊂  ⊃ ∈∩ ∠∉ ⊃ ∈∉∅  ∪⊕ ℘ ℑ   ⊆⊕  ℑ ⊂  ∉ ∠  ⊕√⊕∈ ∪⊕ 

∈∏ ℘ ⊂⊕ ℑ  ⊃ ∉∈ ∉∈  ∪⊕ ⊆∉ ⊂⊗ ⋅ℑ ⊂ ⊂ ⊃ ∈  ∪⊕  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ 

∠  ∉℘ ⊕   ∉ ℑ  ∉ ℑ√∉ ⊃ ⊗ ∪⊕∅∉⊆ℑ  ⊃ ∉∈ ∉∅ ⊕ ∇∏ ⊃ ℑ¬⊕⊗ 

∩  ℑ ⊃ ∈�ℑ∈⊗ ⊆ℑ⊄⊕ ∪⊕ ⊆⊕ ⊂   ∉ ⊂ ⊃ ⊗ ⊃ ∅∧ ∠  ∉⊆∠  ⊂∧ ℑ ⊃  

⊃ ⊗ ⊃ √∉ ℘ ⊕⊗∅  ∉⊆  ∪⊕∉∏  ⊂⊕ ∉∅ ∪⊕ ⊆∉ ⊂⊗�′∉ ∪ ∪⊕ 

∪ ⊃ ∩∪ ⊕⊆∠⊕  ℑ  ∏  ⊕∩  ℑ⊗ ⊃ ⊕∈ℑ∠∠  ∉ℑ℘ ∪ℑ∈⊗ ∪⊕ ↓ ≤ ≤ 

ℑ∠∠  ∉ℑ ℘ ∪ ℘ ℑ∈  ⊕ ℑ ⊂ ⊃ ∨⊕℘ ∉∈ ⊃ ∈∏ ∉∏ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂ ∉2 

⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ � °ℑ   ⊃ ℘ ∏ ⊂ℑ  ⊂∧ � ∪⊕ ↓ ≤ ≤ ℑ∠∠  ∉ℑ ℘ ∪ ∪ℑ  

ℜ ⊕ ⊕∈ ∏  ⊕⊗ ∉ ∠  ∉⊗∏ ℘ ⊕ ∪ℑ∠ ⊕⊗ ⊆ℑ  ⊕  ⊃ ℑ ⊂  ⋅⊃  ∪ ∩ ∉∉⊗ 

 ∏  ∅ ℑ ℘ ⊕ ℜ  ⊃ ∩∪  ∈⊕  � ℘ ∉⊆∠ ⊂⊕¬ ℘  ∉  2 ⊕ ℘  ⊃ ∉∈ ℑ∈⊗ 

∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂ ⊂∧  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ⊕⊗ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕  ℑ∈⊗ 

⋅⊃  ∪∉∏  ⊂ ⊃⊆⊃ ∉∅⊂⊕∈∩  ∪ ≈� � � � ′∏ ∅∉ ∪⊕ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ 2 

℘ ℑ  ⊃ ∉∈ ∉∅ ∅ ⊕   ∉∏  ⊆⊕  ℑ ⊂ ℑ∈⊗ ∪ ⊃ ∩∪ ⊆⊕ ⊂  ⊃ ∈∩ 2∠∉ ⊃ ∈ 

∈∉∈∅ ⊕   ∉∏  ⊆⊕  ℑ ⊂ ℑ∈⊗ ℑ ⊂ ⊂∉∧� ℜ ∉ ∪ ℑ∠∠  ∉ℑ℘ ∪⊕  

⊂⊕ ℑ√⊕  ∉∉⊆ ∅∉⊃ ⊆∠  ∉√⊕⊆⊕∈ ∉  ∉⊆⊕ ⊕¬ ⊕∈⊃ ∈ 

⊆⊕ ⊂  ⊃ ∈∩� ⊕ ∅ ⊃ ∈⊃ ∈∩� ∪⊕ ℑ ∠  ⊕  ⊕  √ℑ  ⊃ ∉∈ ℑ∈⊗℘ ∉∈ ⊃ ∈2 

∏ ∉∏  ∏ ∠∠ ⊂∧ ∉∅ ⊆⊕ ⊂ ℑ∈⊗ ∠  ∉℘ ⊕  ℘ ∉∈  ∉ ⊂� 

∂ ∉ ⊂��  λ ��       Τρανσ . Νονφερρουσ Μετ . Σοχ . Χηινα       ≥⊕ ∠����� 

≠ ° ∉ ⊇ ⊕ ℘ ′♠ �� � �� � ��  ∏ ∠∠∉  ⊕ ⊗ ℜ∧  ∪ ⊕ ↑ ⊕  ℑ ⊂ ⊂∏  ∩ ⊃ ℘ ℑ ⊂ ♥∈⊗ ∏    ∧ ′∏  ⊕ ℑ∏∉∅ ≤ ∪ ⊃ ∈ℑ 

″ ⊕ ℘ ⊕ ⊃ √⊕ ⊗ ≥⊕ ∠� � ����� �ℑ ℘ ℘ ⊕ ∠  ⊕ ⊗ → ∉√ � �� �����



♥∈  ∪⊕⊂ ⊃ ∩∪ ∉∅  ∪⊕ ∠  ∉ℜ ⊂⊕⊆⊕¬ ⊃   ⊃ ∈∩⊃ ∈  ∪⊕ 

℘ ∉∈ ⊃ ∈∏ ∉∏ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  ℑ  

 ∪⊕∠  ⊕  ⊕∈ �ℑ∈ ⊕ ⊂⊕ ℘   ⊃ ℘ 2 ⊂ℑ∩⊃ ∈⊗∏ ℘  ⊃ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏  

∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ℑ∠∠  ∉ℑ ℘ ∪ ∪ℑ  ℜ ⊕ ⊕∈ 

∠  ∉∠ ∉ ⊕⊗� × ∪ ⊃ ∠  ∉℘ ⊕  ∠∉  ⊕   ⊕  ∪⊕ ℑ⊗ √ℑ∈ ℑ∩ ⊕  

∉∅ ⊕ ⊂⊕ ℘   ∉ 2 ⊂ℑ∩  ⊕⊆⊕ ⊂  ⊃ ∈∩� ⊃ ∈⊗ ∏ ℘  ⊃ ∉∈ ∪⊕ ℑ  ⊃ ∈∩� 

℘ ∉∈ ⊃ ∈∏ ∉∏  ℘ ℑ   ⊃ ∈∩ ℑ∈⊗ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ 2 

 ⊃ ∉∈ �ℑ∈⊗ ℘ ℑ∈   ⊕ ℑ⊗ ⊃ ⊂∧ ℑ∈⊗ ℘ ∉∈ ⊃ ∈∏ ∉∏  ⊂∧ ∠  ∉√⊃ ⊗ ⊕  

∪⊕ ℑ  ⊃ ∈∩� ⊆⊕ ⊂  ⊃ ∈∩� ⊕ ∅ ⊃ ∈⊃ ∈∩ ℑ∈⊗ ∪⊕ ℑ ∠  ⊕  ⊕  √ℑ  ⊃ ∉∈ 

 ⊃ ⊆∏ ⊂  ℑ∈⊕ ∉∏  ⊂∧ � × ∪⊕  ⊕ ∅∉ ⊕�⊃ ⊃  ∈∉∉∈⊂∧ ∅ℑ√∉ 2 

ℑℜ ⊂⊕ ∉ ∉ℜ  ℑ ⊃ ∈ ∪ ⊃ ∩∪ 2∇∏ ℑ ⊂ ⊃  ∧ ⊆∉ ⊂  ⊕∈ ⊆⊕  ℑ ⊂ℑ∈⊗ ⊕ ⊂ℑ 2 

 ⊃ √⊕ ⊂∧ ∪ ⊃ ∩∪  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∩  ℑ⊗ ⊃ ⊕∈� ℜ∏  ⊃  ℘ ℑ∈ 

⋅⊃ ⊗ ⊕∈  ∪⊕  ℘ ∉∠ ⊕ ∉∅  ∪⊕ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂ ⊂∧  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ⊕⊗ 

ℑ ⊂ ⊂∉∧� × ∪ ⊃ ∠ℑ∠ ⊕ ℑ ⊃⊆ ∉   ∏⊗ ∧  ∪⊕ ⋅∪∉ ⊂⊕ ∉ ⊂ ⊃ ⊗ 2 

⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∉∅ ∪⊕ ± ϒ⊂�2� ≤∏ 2ϒ⊂ ℑ ⊂ ⊂∉∧ ℜ∧ ∏  ⊃ ∈∩ ∪ ⊃  

∈⊕⋅ ℘ ∉∈ ⊃ ∈∏ ∉∏  ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ⊕ 2 

∇∏ ⊃ ∠⊆⊕∈ ∉ ℑ  ∉ ∠  ∉⊆∉ ⊕  ∪⊕ ∅∏   ∪⊕ ⊗ ⊕ √⊕ ⊂∉∠ 2 

⊆⊕∈∉∅  ∪⊕ ℘ ∉∈ ⊃ ∈∏ ∉∏  ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ 2 

 ⊃ ∉∈  ⊕ ℘ ∪∈∉ ⊂∉∩∧ � 

2  Ε ΞΠΕ ΡΙ ΜΕ ΝΤ ΑΛ 

× ∪⊕  ℘ ∪⊕⊆ℑ  ⊃ ℘ ⊗ ⊃ ℑ∩  ℑ⊆ ∉∅  ∪⊕ ⊕ ⊂⊕ ℘   ⊃ ℘ 2 ⊂ℑ∩ 

⊃ ∈⊗∏ ℘  ⊃ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏  ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ 

⊕ ∇∏ ⊃ ∠⊆⊕∈ ⊃  ∪∉⋅ ⊃ ∈ ƒ⊃ ∩�� � ♥⊃  ⊆ℑ ⊃ ∈⊂∧ ℘ ∉⊆2 

∠∉ ⊕⊗∉∅⊕ ⊂⊕ ℘   ∉2 ⊂ℑ∩ ⊕⊆⊕ ⊂  ⊃ ∈∩ ∧  ⊕⊆ �⊃ ∈⊗ ∏ ℘  ⊃ ∉∈ 

∪⊕ ℑ  ⊃ ∈∩ ∧  ⊕⊆ �℘ ∉∉ ⊂ ⊃ ∈∩ ∧  ⊕⊆ �∠∏ ⊂ ⊂ ⊃ ∈∩ ∧  ⊕⊆ � 

℘ ∉∈  ∉ ⊂ ⊂ ⊃ ∈∩  ∧  ⊕⊆ ℑ∈⊗ ⊕ ⊂⊕ ℘   ⊃ ℘ ℑ ⊂  ∧  ⊕⊆ � × ∪⊕ 

⊕ ⊂⊕ ℘   ∉ 2 ⊂ℑ∩ ∧  ⊕⊆ ⊆⊕ ⊂  ℑ∈⊗ ⊕ ∅ ⊃ ∈⊕  ∪⊕ ⊆⊕  ℑ ⊂ ∉ 

ℑ ⊂ ⊂∉∧ � ∠  ⊕  ⊕  √⊕  ∪⊕ ∪⊕ ℑ ℑ∈⊗ ℘ ∉∈ ⊃ ∈∏ ∉∏  ⊂∧  ∏ ∠ 2 

∠ ⊂ ⊃ ⊕  ⊆⊕ ⊂  �  ∪⊕ ⊃ ∈⊗ ∏ ℘  ⊃ ∉∈ ∪⊕ ℑ  ⊃ ∈∩  ∧  ⊕⊆ ∪⊕ ℑ   

 ∪⊕ ⊆∉ ⊂⊗� ⊆ℑ⊄⊕  ⊃    ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ℜ ⊕  ⊂ ⊃ ∩∪  ⊂∧ 

∪ ⊃ ∩∪⊕  ∪ℑ∈  ∪⊕ ⊆⊕ ⊂  ⊃ ∈∩ ∠∉ ⊃ ∈∉∅ ∪⊕℘ ℑ  ℑ ⊂ ⊂∉∧  ∉ 

ℑ  ∉ ℑ√∉ ⊃ ⊗ ∈∏ ℘ ⊂⊕ ℑ  ⊃ ∈∩ ∉∈  ∪⊕ ⊆∉ ⊂⊗ ⋅ℑ ⊂ ⊂�ℑ∈⊗ℑ⊗ 2 

⊇ ∏    ∪⊕ ⊕⊆∠⊕  ℑ  ∏  ⊕ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ∉∈ ⊆∉ ⊂⊗ ⋅ℑ ⊂ ⊂� 

 ∪⊕ ∪⊕ ℑ  ⊕⊗ ⊆∉ ⊂⊗ℑ∈⊗ ∪⊕   ∉∈∩ ∪⊕ ℑ  ⊃ ∈∩ℑ∈⊗℘ ∉∉ ⊂2 

⊃ ∈∩  ∧  ⊕⊆℘  ⊕ ℑ  ∪⊕ ℘ ∉∈⊗ ⊃  ⊃ ∉∈∅∉∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ 

ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ �  ∪⊕ ∠∏ ⊂ ⊂ ⊃ ∈∩  ∧  ⊕⊆ ⊗  ℑ⋅  ∪⊕ 

Φ ιγ .1  ≥℘ ∪⊕⊆ℑ  ⊃ ℘⊗ ⊃ ℑ∩  ℑ⊆ ∉∅ ⊕ ⊂⊕ ℘   ∉ 2 ⊂ℑ ∩⊃ ∈⊗∏ ℘  ⊃ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ 
� ) ≤∉∈ ∏⊆ℑℜ ⊂⊕⊕ ⊂⊕ ℘   ∉⊗ ⊕�� ) ♣ ℑ∠∪ ⊃  ⊕⊕ ⊂⊕ ℘   ∉⊗ ⊕�� ) ″ ∉⊗ ⊂ℑ∩�� ) ≤ ∏ ℘ ⊃ ℜ ⊂⊕�� ) ↑ ∉ ⊂⊗�� ) ↑ ∉ ⊂  ⊕ ∈ ⊆⊕  ℑ ⊂� 

� ) ♥∈⊗ ∏ ℘  ∉℘ ∉ ⊃ ⊂�� ) ♣ ℑ∠∪ ⊃  ⊕�� ) ← ⊃ ∇∏ ⊃ ⊗ 2 ∉ ⊂ ⊃ ⊗⊃ ∈ ⊕  ∅ ℑ ℘ ⊕��� ) • ℑ  ⊕  2 ∠  ℑ∧⊃ ∈∩ ∈∉∨∨ ⊂⊕��� ) °∏ ⊂ ⊂ ⊃ ∈∩ ⊗ ⊕ √⊃ ℘ ⊕� 

�� ) ♥∈∩ ∉  ��� ) ′ ∏  ∪��� ) ⁄ ⊃  ∠ ⊂ℑ ℘ ⊕⊆⊕ ∈ ⊕ ∈ ∉��� ) ♥∈∩ ∉ ℜ ℑ ��� ) × ℑ∈ ∅ ∉⊆⊕ ��� ) × ∪ ⊕ ⊆∉℘ ∉∏ ∠ ⊂⊕� 

�� ) ↑ ∏ ⊂  ⊃ ∠∉ ⊃ ∈⊕ ∇∏ ⊃ ⊂ ⊃ ℜ  ⊃ ∏⊆  ⊕ ℘ ∉ ⊗ ⊕ ��� ) ♥∈∅  ℑ  ⊕ ⊗ ℑ∧  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 2 ⊆⊕ ℑ  ∏  ⊃ ∈∩⊃ ∈   ∏⊆⊕ ∈ 

# � � � # × ℑ∈� → ∉∈∅ ⊕   ∉∏  ↑ ⊕  �≥∉℘� ≤∪ ⊃ ∈ℑ       ≥⊕ ∠�����



⊃ ∈∩∉ℜ ℑ ∅  ∉⊆  ∪⊕ ⊆∉ ⊂⊗ ∉ ℑ  ∉  ⊕ ℑ ⊂ ⊃ ∨⊕ ℘ ∉∈ ⊃ ∈∏ 2 

∉∏  ℘ ℑ   ⊃ ∈∩�  ∪⊕ ⊃ ∈∅  ℑ  ⊕⊗  ℑ∧  ∪⊕ ⊆∉ ⊃   ∉�  ∪⊕ 

 ⊕⊆∠⊕  ℑ  ∏  ⊕ 2℘ ∉∈  ∉ ⊂ ⊂ ⊃ ∈∩  ∪⊕ ⊆∉℘ ∉∏∠ ⊂⊕ ℑ∈⊗  ∪⊕ 

⊗ ⊃  ∠ ⊂ℑ ℘ ⊕⊆⊕∈ ⊕∈ ∉ℑ  ⊕∏  ⊕⊗ ∉ ℘ ∉∈  ∉ ⊂ ℑ∈⊗ ⊆∉∈2 

⊃  ∉ ∪⊕ ⋅∪∉ ⊂⊕ ∠  ∉℘ ⊕  � × ∪⊕ ± ϒ⊂�2� ≤∏ 2 ϒ⊂ ℑ ⊂ ⊂∉∧ 

⋅ℑ  ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂ ⊂∧  ∉ ⊂ ⊃ ⊗ ∅ ⊃ ⊕⊗ ℜ∧  ∪⊕ ⊕ ∇∏ ⊃ ∠⊆⊕∈ 

ℑ  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � × ∪⊕⊕ ⊂⊕ ℘   ⊃ ℘ 2 ⊂ℑ∩⊃ ≤ℑƒ � ℑ∈⊗ 

→ ℑƒ ⊃ ∈ ℑ ⊆ℑ   ℑ  ⊃ ∉ ∉∅ ��Β�� ≈� � × ∪⊕ √∉ ⊂  ℑ ∩ ⊕ ∉∅ 

 ∪⊕⊕ ⊂⊕ ℘   ⊃ ℘ 2 ⊂ℑ∩∅∏  ∈ℑ ℘ ⊕⊃ �� ∂ � 

3  Ρ ΕΣΥΛΤΣ ΑΝ∆ ∆ΙΣΧΥΣΣΙΟΝ 

3 .1  Χοντρολ οφ ελεχτρο2σ λαγ ινδυχτιον χοντινυ2 

ουσ υνιδιρεχτιοναλ σολιδιφιχατιον προχεσσ 

♥∈  ∪⊕ ℘ ∉∈ ⊃ ∈∏ ∉∏  ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ 2 

 ⊃ ∉∈ ∠  ∉℘ ⊕  � ∪⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ℑ ⊂∉∈∩ 

 ∪⊕℘ ⊕∈  ℑ ⊂ ℑ¬ ⊃ ∉∅  ∪⊕ ⊆∉ ⊂⊗ ℘ ℑ∈  ∏ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ ⊂∧ ⊗ ⊕ 2 

 ⊕ ⊆⊃ ∈⊕  ∪⊕ ∠∉ ⊃  ⊃ ∉∈ ∉∅  ∪⊕  ∉ ⊂ ⊃ ⊗ 2⊂ ⊃ ∇∏ ⊃ ⊗⊃ ∈ ⊕  ∅ℑ ℘ ⊕ 

⋅∪ ⊃ ℘ ∪⊃ ⊃⊆∠⊕  ℑ  ⊃ √⊕ ∉  ∪⊕  ⊕ ℑ⊗∧ ∠  ∉∩  ⊕  ∉∅ ∪⊕ 

 ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  � ƒ∉ ∪ ⊃  ⊕ ℑ  ∉∈  ∪⊕  ∪⊕  2 

⊆∉℘ ∉∏ ∠ ⊂⊕⊃ ∅ ⊃ ¬⊕⊗⊃ ∈  ∠ ⊕ ℘ ⊃ ℑ ⊂⊃ ∈∩∉ 2⊂⊕ ℑ⊗ ⊃ ∈∩ ∉⊗ℑ∈⊗ 

⊂∉℘ ℑ  ⊕⊗∉∈  ∪⊕℘ ⊕∈  ℑ ⊂ ℑ¬ ⊃ ∉∅ ∪⊕ ⊆∉ ⊂⊗⊕∈  ℑ∈℘ ⊕� 

♥∈  ∪⊕  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  �  ∪⊕  ∪⊕ ⊆∉℘ ∉∏ ∠ ⊂⊕ 

⊆∉√⊕  ∧∈℘ ∪ ∉∈⊃ ℘ ℑ ⊂ ⊂∧ ⋅⊃  ∪ ∪⊕⊃ ∈∩∉ 2⊂⊕ ℑ⊗ ⊃ ∈∩ ∉⊗� 

 ∪∏ ⊃ ℘ ℑ∈ ⊆⊕ ℑ  ∏  ⊕  ∪⊕ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ∉∅  ⊕⊆∠⊕  ℑ 2 

 ∏  ⊕ℑ ⊂∉∈∩ ∪⊕∪⊕ ⊃ ∩∪  ⊃ ∈  ∪⊕℘ ⊕∈  ℑ ⊂ ℑ¬ ⊃ � × ∪⊕ ⊕ 2 

 ∏ ⊂  ℑ  ⊕ ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � � ♦∉⋅⊕ √⊕ � ∪ ⊃  ⊆⊕  ∪∉⊗ 

℘ ℑ∈ ∈∉ℜ ⊕ ∏  ⊕⊗ ∉ ℘ ∉∈  ∉ ⊂  ∪⊕  ⊕ ℑ⊗ ∧ ∠  ∉∩  ⊕  ∉∅ 

 ∪⊕  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  � ℑ∈⊗ ⊃ ⊃  ∈⊕ ℘ ⊕   ℑ  ∧  ∉ 

∅ ⊃ ∈⊗ ⊆∉ ⊕ ∠  ℑ ℘  ⊃ ℘ ℑ ⊂ ℘ ∉∈  ∉ ⊂ ⊂ ⊃ ∈∩ ⊆⊕  ∪∉⊗ � ƒ⊃ ∩�� 

ℑ ⊂ ∉ ∠  ⊕  ⊕∈  ∪⊕  ⊕⊆∠⊕  ℑ  ∏  ⊕ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ � ⊆ ⊆ 

∅  ∉⊆  ∪⊕⊃ ∈∈⊕  ⋅ℑ ⊂ ⊂ ∉∅  ∪⊕ ⊆∉ ⊂⊗ ∏∈⊗ ⊕  ∪⊕  ℑ⊆⊕ 

℘ ∉∈⊗ ⊃  ⊃ ∉∈�♥⊃  ∪∏ ℘ ⊂⊕ ℑ  ∪ℑ  ∪⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

ℑ  ∪ ⊃ ∠∉ ⊃  ⊃ ∉∈ ⊃ √⊕  ∧  ⊃⊆⊃ ⊂ℑ  ∉  ∪ℑ ∉ ∅ ∪⊕ ⊆⊕ ⊂  

⊃ ∈  ∪⊕ ⊆∉ ⊂⊗� ϒ⊂  ∪∉∏ ∩∪  ∪⊕ ∪⊕ ⊃ ∩∪ ∉∅  ∪⊕  ∉ ⊂ ⊃ ⊗ 2 

⊂ ⊃ ∇∏ ⊃ ⊗ ∠∉ ⊃  ⊃ ∉∈  ⊕ ∅ ⊂⊕ ℘  ⊕⊗ ℜ∧  ∪⊕∅∉⊆⊕ ⊃  ⊂ ⊃ ∩∪  ⊂∧ 

⊂∉⋅⊕ � ∪⊕ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ⊕⊃ √⊕  ∧ ⊆ℑ ⊂ ⊂�ƒ⊃ ∩ � � ℑ∈⊗� 

∠  ⊕  ⊕∈ ⊕ √⊕  ℑ ⊂ ⊕⊆∠⊕  ℑ  ∏  ⊕∩  ℑ⊗ ⊃ ⊕∈ ⊃ ∈  ∪⊕ ⊆∉ ⊂⊗ 

⋅ℑ ⊂ ⊂ ℑ∈⊗ ∪⊕ ∉ ⊂ ⊃ ⊗ 2⊂ ⊃ ∇∏ ⊃ ⊗⊃ ∈ ⊕  ∅ℑ ℘ ⊕∠∉ ⊃  ⊃ ∉∈⊗ ⊕  ⊕  2 

⊆⊃ ∈⊕⊗ ℜ∧  ∪⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ∉∅  ∪⊕ 

⊆⊕ ⊂ ℑ ⊂∉∈∩  ∪⊕ ℘ ⊕∈  ℑ ⊂ ℑ¬ ⊃ ℑ∈⊗  ∪⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ⊃ ∈  ∪⊕ ⊆∉ ⊂⊗ ⋅ℑ ⊂ ⊂�♥ ⊃  ∪∏ ⊕ √⊃ ⊗ ⊕∈ 

Φ ιγ .2  ×⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈⊃ ∈ ± ϒ⊂�2� ⊕ ⊂⊕ ℘   ⊃ ℘ 2 ⊂ℑ∩⊃ ∈⊗∏ ℘  ⊃ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏  

∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕   
Ι�ϒ Θ��← #∪ � � � ∆� ⊆ ⊆ Ρ�� ⊆ ⊆# � � � 

υ ���  � ���  �� � � ��     ϒ¬ ⊃  
π ���  � ���  �� � � ��     • ℑ ⊂ ⊂ ∉ ∅ ⊆∉ ⊂⊗ 
ω ���  ���  �� � � ��     ϒ¬ ⊃  
∀ ���  ���  �� � � ��     • ℑ ⊂ ⊂ ∉ ∅ ⊆∉ ⊂⊗ 

# � � � # ∂ ∉ ⊂1�  λ 1�     ≤∉∈ ⊃ ∈∏ ∉∏ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∉∅ ± ϒ⊂�2� ≤∏ 2ϒ⊂ ℑ ⊂ ⊂∉∧



Φ ιγ .3  ×⊕⊆∠⊕  ℑ  ∏  ⊕ ∩  ℑ⊗ ⊃ ⊕∈∉∅ ⋅ℑ ⊂ ⊂ ∉∅ ⊆∉ ⊂⊗ 

Φ ιγ .4  ×⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∩  ℑ⊗ ⊃ ⊕∈∉∅ 

⊆∉ ⊂  ⊕∈ ⊆⊕  ℑ ⊂ ℑ∈⊗ ⋅ℑ ⊂ ⊂ ∉∅ ⊆∉ ⊂⊗ 

� ) Ι � ��� ϒ � Θ � � ��� ← #∪ � � � Ρ � � � �� ⊆ ⊆# � � � 

� ) Ι � ��� ϒ � Θ � ��� ← #∪ � � � Ρ � � � �� ⊆ ⊆# � � � 

� ) Ι � ��� ϒ � Θ � ��� ← #∪ � � � Ρ � � � �� ⊆ ⊆# � � � 

� ) Ι � ��� ϒ � Θ � ��� ← #∪ � � � Ρ � � � �� ⊆ ⊆# � � � 

� ) Ι � ��� ϒ � Θ � � ��� ← #∪ � � � Ρ � � � �� ⊆ ⊆# � � � 

� ) Ι � ��� ϒ � Θ � ��� ← #∪ � � � Ρ � � � �� ⊆ ⊆# � � 

∅  ∉⊆  ∪⊕ℑℜ∉√⊕ ⊕  ∏ ⊂   ∪ℑ   ∪⊕ℑ∠∠  ∉¬ ⊃ ⊆ℑ  ⊕∠∉ ⊃ 2 

 ⊃ ∉∈ ∉∅  ∪⊕  ∉ ⊂ ⊃ ⊗ 2⊂ ⊃ ∇∏ ⊃ ⊗ ⊃ ∈ ⊕  ∅ℑ ℘ ⊕ ℘ ℑ∈ ℜ ⊕ ℘ ∉∈√⊕ 2 

∈⊃ ⊕∈ ⊂∧ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ ℜ ∧  ∪⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⊗ ⊃    ⊃ ℜ∏ 2 

 ⊃ ∉∈ ⊃ ∈  ∪⊕ ⊆∉ ⊂⊗ ⋅ℑ ⊂ ⊂�ℑ∈⊗⊃ ∈⊗∏ ℘  ⊂∧ ℘ ∉∈  ∉ ⊂ ⊂⊕⊗ ℜ ∧ 

ℑ⊗ ⊇ ∏   ⊃ ∈∩  ∪⊕  ⊕⊆∠⊕  ℑ  ∏  ⊕ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ⊃ ∈  ∪⊕ 

⊆∉ ⊂⊗ ⋅ℑ ⊂ ⊂� 

3 .2  Εφφεχτσ οφ τεχηνολογιχαλ παραµ ετερσ ον πο2 

σ ιτιον οφ σολιδ2λιθυιδ ιντερφαχε 

♥∈  ∪⊕ ℘ ∉∈ ⊃ ∈∏ ∉∏  ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃  ⊃ ℘ ℑ 2 

 ⊃ ∉∈ ∠  ∉℘ ⊕  � ∪⊕ ∠ ∉ ⊃  ⊃ ∉∈ ∉∅  ∪⊕  ∉ ⊂ ⊃ ⊗ 2⊂ ⊃ ∇∏ ⊃ ⊗ ⊃ ∈2 

 ⊕  ∅ℑ ℘ ⊕ ℑ ∅ ∅ ⊕ ℘    ∪⊕   ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅  ∪⊕  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ 

∠  ∉℘ ⊕  ℑ∈⊗ ∪⊕ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∇∏ ℑ ⊂ ⊃  ∧ �ℑ∈⊗⊃   ⊕ ⊂ ∅⊃  

ℑ ∅ ∅ ⊕ ℘  ⊕⊗ ℜ ∧  ∪⊕ ∉ ∪⊕  ⊕ ℘ ∪∈∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ∠ ℑ  ℑ⊆⊕  ⊕  � 

• ∪⊕∈  ∪⊕∉∏  ∠∏ ∠ ∉⋅⊕ ∉∅ ∪⊕∪ ⊃ ∩∪∅  ⊕ ∇∏ ⊕∈℘ ∧ ⊃ ∈2 

⊗∏ ℘  ⊃ ∉∈ ⊃ ⊗ ⊕ ∅ ⊃ ∈⊃  ⊕� ∪⊕⊕ ∅ ∅ ⊕ ℘  ∉∅℘ ∏   ⊕∈Ι �℘ ∉∉ ⊂2 

⊃ ∈∩ ⋅ℑ  ⊕ ∅ ⊂∉⋅  ℑ  ⊕ Θ �℘ ∉∉ ⊂ ⊃ ∈∩ ⊗ ⊃   ℑ∈℘ ⊕ ∆ �∅  ∉⊆ 

 ∪⊕ ∏ ∠∠ ⊕ ∅  ⊃ ∈∩ ⊕ ∉∅  ∪⊕ ⋅ℑ  ⊕  2 ∠  ⊃ ∈∩ ∨∉∈⊕ ∉  ∪⊕ 

⊆∉ ⊂⊗∉∏  ⊂⊕  � ℑ∈⊗∠∏ ⊂ ⊂ ⊃ ∈∩ ℑ  ⊕ Ρ � ⋅∪ ⊃ ℘ ∪ ℑ  ⊕⊃ ∈⊗ ⊃ 2 

 ⊕ ℘  ⊂∧ ∉ℜ  ℑ ⊃ ∈⊕⊗∅  ∉⊆  ∪⊕ ⊕⊆∠⊕  ℑ  ∏  ⊕ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ 

⊃ ∈  ∪⊕ ⊆∉ ⊂⊗ ⋅ℑ ⊂ ⊂� ℑ  ⊕  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� � × ∪⊕  ⊕ 

℘ ∏  √⊕  ⊕ ∅ ⊂⊕ ℘   ∪⊕⊕ ∅ ∅ ⊕ ℘   ⊕∈⊗ ⊕∈℘ ⊃ ⊕ ∉∅ ∪⊕ ⊕ ℘ ∪∈∉2 

⊂∉∩ ⊃ ℘ ℑ ⊂ ∠ℑ  ℑ⊆⊕  ⊕   ∉∈  ∪⊕  ∉ ⊂ ⊃ ⊗ 2⊂ ⊃ ∇∏ ⊃ ⊗ ⊃ ∈ ⊕  ∅ℑ ℘ ⊕� 

× ∪⊕ ℘ ℑ∏  ⊕ ∉ ∅ ∪⊕ ⊃ ⊕ ∅ ∅ ⊕ ℘  ℘ ℑ∈ ℜ ⊕ℑ∈ℑ ⊂∧∨⊕⊗ℑ ∅∉ ⊂2 

⊂∉⋅� �� × ∪⊕ ⊆ℑ ⊂ ⊂⊕  ∪⊕ ℘ ∉∉ ⊂ ⊃ ∈∩ ⊗ ⊃   ℑ∈℘ ⊕�  ∪⊕ 

⊂ℑ  ∩⊕  ∪⊕℘ ∉∉ ⊂ ⊃ ∈∩⊃ ∈ ⊕∈ ⊃  ∧ � ∪⊕∪⊕ ℑ  ⊃ ∈  ∪⊕ ⊆⊕  ℑ ⊂ 

ℑ∈⊗ ∪⊕ ⊆∉ ⊂⊗⊃  ℑ∠ ⊃ ⊗ ⊂∧   ℑ∈ ∅ ⊕   ⊕⊗ ∉∏  ∪ ∉∏ ∩∪ 

 ∪⊕  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ⊕⊗  ∉ ⊂ ⊃ ⊗ ∠∪ℑ  ⊕� ℑ  ℑ  ⊕  ∏ ⊂  ∪⊕  ∉ ⊂ ⊃ ⊗ 2 

⊂ ⊃ ∇∏ ⊃ ⊗⊃ ∈ ⊕  ∅ ℑ℘ ⊕ ⊃  ∅∉ ℘ ⊕⊗  ∉ ⊆∉√⊕ ∏ ∠⋅ℑ  ⊗� �� 

× ∪⊕℘ ∏   ⊕∈⊂⊕ ℑ⊗  ∉  ∪⊕  ⊃  ⊕ ∉∅  ∪⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

∉∅  ∪⊕ ⊆⊕ ⊂ � ℑ∈⊗  ∪ℑ ∉∅  ∪⊕ ⊆∉ ⊂⊗  ∪ ∉∏ ∩∪  ∪⊕ 

∪⊕ ℑ    ℑ∈ ∅ ⊕ ∅  ∉⊆  ∪⊕ ⊆⊕ ⊂  ∉ ⊃  � ∪∏ ⊂∉⋅⊕  ⊃ ∈∩ 

 ∪⊕  ∉ ⊂ ⊃ ⊗ 2⊂ ⊃ ∇∏ ⊃ ⊗ ⊃ ∈ ⊕  ∅ℑ ℘ ⊕� �� × ∪⊕ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈∉∅ 

∪⊕ ℑ   ℑ∈ ∅⊕ ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ ℘ ∉∉ ⊂ ⊃ ∈∩ ⋅ℑ  ⊕ ℑ∈⊗⊃ ∈2 

∩∉ℜ ℑ ⊃ ∠  ∉∠∉  ⊃ ∉∈ℑ ⊂ ∉ ��� ∠∉⋅⊕ ∉∅ ∪⊕ ℘ ∉∉ ⊂2 

⊃ ∈∩ ⋅ℑ  ⊕  ∅ ⊂∉⋅  ℑ  ⊕ Θ ≈� �  ∪⊕  ⊕ ∅∉ ⊕ ⋅∪⊕∈ Θ 

 ⊕ ℑ ℘ ∪⊕  ℑ ℘ ⊕   ℑ ⊃ ∈ ⊂ℑ  ∩ ⊕ √ℑ ⊂∏ ⊕�  ∪⊕ ⊃ ∈℘  ⊕ ℑ  ⊕ ∉∅ 

℘ ∉∉ ⊂ ⊃ ∈∩ ℑℜ ⊃ ⊂ ⊃  ∧  ⊂∉⋅ ⊗ ∉⋅∈ ⋅⊃  ∪ ⊃ ∈℘  ⊕ ℑ  ⊃ ∈∩ Θ 

√ℑ ⊂∏ ⊕��� × ∪⊕℘ ∪ℑ∈∩ ⊕∉∅ ∪⊕∠∏ ⊂ ⊂ ⊃ ∈∩ ℑ  ⊕⊗ ∉⊕ ∈∉ 

⊃ ∈℘  ⊕ ℑ  ⊕ ∉ ⊗ ⊕ ℘  ⊕ ℑ  ⊕  ∪⊕ ∪⊕ ℑ ⊃ ∈  ∪⊕ ⋅∪∉ ⊂⊕  ∧ 2 

 ⊕⊆ �ℜ∏  ⊃  ⊃ ∈℘  ⊕ ℑ  ⊕ ⊆ℑ⊄⊕  ∪⊕∪ ⊃ ∩∪ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ 

⊆∉ ⊂  ⊕∈ ⊆⊕  ℑ ⊂ ∅ ⊂∉⋅ ⊗ ∉⋅∈ � ℑ∈⊗ ℘ ∉∈ ⊕ ∇∏ ⊕∈ ⊂∧ ⊃ ∈2 

℘  ⊕ ℑ  ⊕  ∪⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∉∅  ∪⊕ ⊆∉ ⊂⊗ ⋅ℑ ⊂ ⊂�  ∪∏  

⊆ℑ⊄⊃ ∈∩  ∪⊕  ∉ ⊂ ⊃ ⊗ 2⊂ ⊃ ∇∏ ⊃ ⊗ ⊃ ∈ ⊕  ∅ℑ ℘ ⊕ ⊆∉√⊕ ⊗ ∉⋅∈2 

⋅ℑ  ⊗� × ∪⊕ℑℜ∉√⊕⊕ ∅ ∅ ⊕ ℘  ⊂ℑ⋅∉∅ ∪⊕ ⊕ ℘ ∪∈∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ 

∠ℑ  ℑ⊆⊕  ⊕   ℑ  ⊕ ⊃⊆∠∉  ℑ∈ ∉ ∇∏ ℑ∈ ⊃  ℑ  ⊃ √⊕ ⊂∧ ⊕¬2 

∠ ⊂ℑ ⊃ ∈  ∪⊕ ⊕ ∅ ∅ ⊕ ℘   ∉∈  ∪⊕  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕   ∉∅ 

 ⊃ ∈∩ ⊂⊕ ∠ℑ  ℑ⊆⊕  ⊕  � ⊕  ∠⊕ ℘ ⊃ ℑ ⊂ ⊂∧  ∪∉ ⊕ ∉∅  ∪⊕ ℑ ⊂ ⊂∉∧ 

⋅⊃  ∪ ⊆ℑ ⊂ ⊂ ∪⊕ ℑ   ℑ∈ ∅ ⊕ ℘ ∉⊕ ∅ ∅ ⊃ ℘ ⊃ ⊕∈ � ♦∉⋅⊕ √⊕ � 

 ∪⊕ ⊕ ∅ ∅ ⊕ ℘   ∉∅  ∪⊕ √ℑ  ⊃ ∉∏  ⊕ ℘ ∪∈∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ∠ ℑ  ℑ⊆⊕ 2 

 ⊕  ∉∈  ∪⊕ ∠∉ ⊃  ⊃ ∉∈ ∉∅  ∪⊕  ∉ ⊂ ⊃ ⊗ 2⊂ ⊃ ∇∏ ⊃ ⊗ ⊃ ∈ ⊕  ∅ℑ ℘ ⊕ 

# � � � # × ℑ∈� → ∉∈∅ ⊕   ∉∏  ↑ ⊕  �≥∉℘� ≤∪ ⊃ ∈ℑ       ≥⊕ ∠�����



Φ ιγ .5  ∞∅ ∅ ⊕ ℘  ∉∅ ℘  ℑ ∅ ∠ℑ  ℑ⊆⊕  ⊕  ∉∈ 

∪⊕ ⊃ ∩∪  Η ∉∅⊂ ⊃ ∇∏ ⊃ ⊗ 2 ∉ ⊂ ⊃ ⊗⊃ ∈ ⊕  ∅ℑ ℘ ⊕ 

�ℑ � ) Θ � � ��� ← #∪ � � �∆� �� ⊆ ⊆ � Ρ � � � �� ⊆ ⊆# � � � 

�ℜ � ) Ι � ��� ϒ � ∆� �� ⊆ ⊆ � Ρ � � � �� ⊆ ⊆# � � � 

�℘ � ) Θ � � ��� ← #∪ � � � Ι � ��� ϒ � Ρ � � � �� ⊆ ⊆# � � � 

�⊗ � ) Θ � � ��� ← #∪ � � � ∆� �� ⊆ ⊆ � Ι � ��� ϒ 

ℑ  ⊕ ∈∉℘ ∉⊆∠ ⊂⊕  ⊕ ⊂∧ ⊃ ∈⊗ ⊕ ∠ ⊕∈⊗ ⊕∈ �  ∪⊕  ⊕ ⊕¬ ⊃  ⊃ ∈2 

 ⊕  ∈ℑ ⊂  ⊕ ⊂ℑ  ⊃ ∉∈ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕⊆ ⊗ ⊕  ⊕ ⊆⊃ ∈⊕⊗ ℜ ∧  ∪⊕ 

 ⊕⊆∠ ⊕  ℑ  ∏  ⊕⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ∉∅ ∪⊕ ∧  ⊕⊆ � × ∪⊕∩ ⊕∈2 

⊕  ℑ ⊂  ⊕ ⊂ℑ  ⊃ ∉∈ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕  ⊕ ℘ ∪∈∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ∠ℑ  ℑ⊆⊕ 2 

 ⊕   ⊃ ∈  ∪⊕ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕   

∪ℑ√⊕ ℜ ⊕ ⊕∈ ⊗ ⊕  ℘  ⊃ ℜ ⊕⊗ ℜ ∧  ∪⊕ ℑ∏  ∪∉ ⊃ ∈ ″ ⊕ ∅� ≈� � 

 ∪⊕ ∉ ⊕  ⊃ ℘ ℑ ⊂ ℑ∈ℑ ⊂∧ ⊕ ℑ∈⊗℘ ℑ ⊂℘ ∏ ⊂ℑ  ⊃ ∉∈∉∅ ∪⊕⊃ ∈ ⊕  2 

∈ℑ ⊂  ⊕ ⊂ℑ  ⊃ ∉∈ ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕  ⊕ ℘ ∪∈∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ∠ℑ  ℑ⊆⊕ 2 

 ⊕  ⊃ ∈  ∪⊕⊕ ⊂⊕ ℘   ⊃ ℘ 2 ⊂ℑ∩⊃ ∈⊗∏ ℘  ⊃ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏ ∏∈⊃ 2 

⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕   ⋅⊃ ⊂ ⊂ ℜ ⊕  ⊕∠∉  ⊕⊗ 

⊕ ⊂ ⊕⋅∪⊕  ⊕� 

× ∪⊕℘ ∪ℑ∈∩ ⊕ ∉∅ ∪⊕ ∪⊕ ⊃ ∩∪ ∉∅ ∪⊕ ∉ ⊂ ⊃ ⊗ 2⊂ ⊃ ∇∏ ⊃ ⊗ 

⊃ ∈ ⊕  ∅ ℑ℘ ⊕ ℘ ∉⊆∠  ⊕∪⊕∈ ⊃ √⊕ ⊂∧  ⊕ ∅ ⊂⊕ ℘   ∪⊕ ⊕ ∅ ∅ ⊕ ℘   ∉∅ 

√ℑ  ⊃ ∉∏   ⊕ ℘ ∪∈∉ ⊂∉∩ ⊃ ℘ ℑ ⊂ ∠ ℑ  ℑ⊆⊕  ⊕  �  ∪⊕  ⊕ ∅∉ ⊕  ∪⊕ 

⊆∏  ∏ ℑ ⊂ ⊆ℑ  ℘ ∪ ⊃ ∈∩ ∉∅ ∪⊕⊆ ∠ ⊂ℑ∧ℑ ⊄⊕ ∧  ∉ ⊂⊕⊃ ∈  ∪⊕ 

⊕ ⊂⊕ ℘   ⊃ ℘ 2 ⊂ℑ ∩ ⊃ ∈⊗ ∏ ℘  ⊃ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏  ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂ 

 ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  � 

3 .3  Υνιδιρεχτιοναλλψ σολιδιφιεδ µιχροστρυχτυρε 

βψ ελεχτρο2σ λαγ ινδυχτιον χοντινυουσ υνι2 

διρεχτιοναλ σολιδιφιχατιον 

ƒ⊃ ∩��  ∪∉⋅ ∪⊕ ⊂∉⋅2 ⊆ℑ ∩∈⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ⊆⊃ ℘  ∉ 2 

   ∏ ℘  ∏  ⊕ ℑ∈⊗⊃ ∈ ⊕  ∅ℑ ℘ ⊕ ∪ℑ∠ ⊕ ∉∅ ± ϒ⊂�2� ℜ ∧ ⊕ ⊂⊕ ℘ 2 

  ⊃ ℘ 2 ⊂ℑ∩ ⊃ ∈⊗∏ ℘  ⊃ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏  ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉2 

⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ � ⋅∪ ⊃ ⊂⊕ ƒ⊃ ∩��  ∪∉⋅  ∪⊕ ⊆⊕  ℑ ⊂ ⊂∉2 

∩  ℑ∠∪∉ ∅ ± ϒ⊂�2� ℑ ⊗ ⊃ ∅ ∅ ⊕  ⊕∈℘ ∏   ⊕∈ � ♥∈  ∪⊕ 

∩  ∉⋅ ∪ ∠  ∉℘ ⊕   ∉∅  ∪⊕ ℘ ∉ ⊂∏⊆∈ℑ  ∩  ℑ ⊃ ∈�  ∪⊕ ⊃  

∩  ∉⋅ ∪ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ⊃  ⊗ ⊕ ℘ ⊃ ⊗ ⊕⊗ ℜ ∧  ∪⊕ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ ∉∅ 

∪⊕ ℑ    ℑ∈ ∅ ⊕ ℑ∈⊗∈∉⊆ℑ ⊂ ∉  ∪⊕ ∉ ⊂ ⊃ ⊗ 2⊂ ⊃ ∇∏ ⊃ ⊗⊃ ∈ ⊕  2 

∅ ℑ ℘ ⊕� × ∪ ⊃  ⊕ ⊂ℑ  ⊃ ∉∈ ⊃  ∏  ⊕⊗ ℜ∧ ″ ∧∏ ⊇ ⊃ ετ αλ ≈��  ∉ 

⊗ ⊕⊗ ∏ ℘ ⊕  ∪⊕  ∪ℑ∠ ⊕ ∉∅  ∪⊕  ∉ ⊂ ⊃ ⊗ 2⊂ ⊃ ∇∏ ⊃ ⊗⊃ ∈ ⊕  ∅ℑ ℘ ⊕ ⊃ ∈ 

 ∪⊕  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  � ƒ⊃ ∩� ��ℑ�  ⊕√⊕ ℑ ⊂  ∪ℑ  

 ∪⊕  ⊕⊕¬ ⊃   ℑ⊆ℑ ⊂ ⊂ ℑ∈∩ ⊂⊕ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕∩  ∉⋅ ∪ ⊗ ⊃ 2 

 ⊕ ℘  ⊃ ∉∈ ∉∅ ∪⊕℘ ∉ ⊂∏⊆∈ℑ ∩  ℑ ⊃ ∈ℑ∈⊗ ∪⊕ ∠∏ ⊂ ⊂ ⊃ ∈∩ ⊗ ⊃ 2 

 ⊕ ℘  ⊃ ∉∈ ℑ∈⊗  ∪⊕  ∉ ⊂ ⊃ ⊗ 2⊂ ⊃ ∇∏ ⊃ ⊗ ⊃ ∈ ⊕  ∅ℑ ℘ ⊕ ∠  ⊕  ⊕∈  ℑ 

⊂ ⊃   ⊂⊕∅ ℑ∈2⊂ ⊃ ⊄⊕ ∪ℑ∠⊕� ƒ⊃ ∩� ��ℜ�  ℘ ∪⊕⊆ℑ  ⊃ ℘ ℑ ⊂ ⊂∧ ⊗ ⊕ 2 

 ℘  ⊃ ℜ ⊕  ∪⊕  ∪ℑ∠ ⊕ ∉∅  ∪⊕  ∉ ⊂ ⊃ ⊗ 2⊂ ⊃ ∇∏ ⊃ ⊗ ⊃ ∈ ⊕  ∅ ℑ ℘ ⊕ ℑ  

 ∪ ⊃  ⊆∉⊆⊕∈ �ℑ∈⊗⊃ ⊃  ∪∏ ℘ ⊂⊕ ℑ  ∪ℑ  ∪⊕  ∉ ⊂ ⊃ ⊗ 2 

⊂ ⊃ ∇∏ ⊃ ⊗ ⊃ ∈ ⊕  ∅ℑ ℘ ⊕ ∠  ∉  ∏⊗ ⊕   ∉⋅ℑ  ⊗  ∪⊕ ⊆∉ ⊂  ⊕∈ 

⊆⊕ ⊂ � × ∪ ⊃ ℑ ∩  ⊕ ⊕  ⋅⊃  ∪  ∪⊕ ∪⊕ ⊃ ∩∪ ⊗ ⊃ ∅ ∅⊕  ⊕∈℘ ⊕ ℜ ⊕ 2 

 ⋅⊕ ⊕∈  ∪⊕∠∉ ⊃  ⊃ ∉∈∉∅ ∪⊕ ∉ ⊂ ⊃ ⊗ 2⊂ ⊃ ∇∏ ⊃ ⊗⊃ ∈ ⊕  ∅ℑ ℘ ⊕ℑ  

 ∪⊕⊃ ∈∩∉℘ ⊕∈ ⊕ ℑ∈⊗∅  ⊃ ∈∩ ⊕ℑ  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩� � �♥ 

⊃ √⊕  ∧ ⊃ ⊆∠∉  ℑ∈  ∉ ℘ ∉∈  ∉ ⊂ ∪⊕ ∉ ⊂ ⊃ ⊗ 2⊂ ⊃ ∇∏ ⊃ ⊗⊃ ∈ ⊕  2 

∅ ℑ ℘ ⊕ ∉ ℜ ⊕ ∠ ⊂ℑ∈ℑ ∉ ⊂ ⊃ ∩∪  ⊂∧ ∠  ∉  ∏⊗ ⊕ ∉⋅ℑ  ⊗ ∪⊕ 

⊆∉ ⊂  ⊕∈ ⊆⊕ ⊂ ⊃ ∈  ∪⊕ ℘ ∉∈ ⊃ ∈∏ ∉∏ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉2 

⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕   ∉ ℑ  ∉ ∉ℜ  ℑ ⊃ ∈ ⊕¬℘ ⊕ ⊂ ⊂⊕∈∏∈⊃ ⊗ ⊃ 2 

 ⊕ ℘  ⊃ ∉∈ℑ ⊂ ⊂∧  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ⊕⊗ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕� ƒ⊃ ∩� � 

 ∪∉⋅ ∪ℑ   ∪⊕ ⊆⊕  ℑ ⊂ ⊂∉∩  ℑ∠∪∉∅ ± ϒ⊂�2� ∠  ⊕ ∠ ℑ  ⊕⊗ 

ℜ∧  ∪⊕ ⊕ ⊂⊕ ℘   ⊃ ℘ 2 ⊂ℑ∩ ⊃ ∈⊗∏ ℘  ⊃ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏  ∏∈⊃ ⊗ ⊃ 2 

 ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕   ℑ  ⊕  ∧∠ ⊃ ℘ ℑ ⊂ ∏∈⊃ ⊗ ⊃ 2 

 ⊕ ℘  ⊃ ∉∈ℑ ⊂ ⊂∧  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ⊕⊗ ⊆⊃ ℘  ∉   ∏ ℘  ∏  ⊕ � 

ƒ⊃ ∩� � ∩ ⊃ √⊕ ℑ ∠∪∉ ∉∩  ℑ∠∪ ∉ ∅  ∪⊕  ⊕ ℑ ⊂ ∉ℜ ⊇ ⊕ ℘  

∉∅ ± ϒ⊂�2� ⊃ ∈∩∉ℜℑ   ∠  ∉⊗∏ ℘ ⊕⊗ ℜ∧  ∪⊕ ⊕ ⊂⊕ ℘   ⊃ ℘ 2 

 ⊂ℑ∩⊃ ∈⊗∏ ℘  ⊃ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂ ∠  ∉℘ ⊕  � 

♥ ⊃  ∪∏ ℘ ⊂⊕ ℑ  ∪ℑ  ⊃   ∏  ∅ℑ ℘ ⊕ ∇∏ ℑ ⊂ ⊃  ∧ ⊃  ⊃⊆⊃ ⊂ℑ  

# � � � # ∂ ∉ ⊂1�  λ 1�     ≤∉∈ ⊃ ∈∏ ∉∏ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∉∅ ± ϒ⊂�2� ≤∏ 2ϒ⊂ ℑ ⊂ ⊂∉∧



Φ ιγ .6  ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ℑ∈⊗⊃ ∈ ⊕  ∅ ℑ ℘ ⊕ ∪ℑ∠ ⊕∉∅ ± ϒ⊂�2� ∠  ⊕ ∠ ℑ  ⊕⊗ ℜ∧ ⊕ ⊂⊕ ℘   ⊃ ℘ 2 ⊂ℑ∩⊃ ∈⊗ ∏ ℘  ⊃ ∉∈ 

℘ ∉∈ ⊃ ∈∏ ∉∏ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ 

�ℑ � ) ↑⊃ ℘  ∉   ∏ ℘  ∏  ⊕ ��ℜ � ) ← ⊃ ∇∏ ⊃ ⊗ 2 ∉ ⊂ ⊃ ⊗⊃ ∈ ⊕  ∅ ℑ ℘ ⊕ ∪ℑ∠ ⊕ 

Φ ιγ .7  ↑ ⊕  ℑ ⊂ ⊂∉∩  ℑ∠∪∉∅ ± ϒ⊂�2� ∠  ⊕ ∠ ℑ  ⊕⊗ ℜ∧ ⊕ ⊂⊕ ℘   ⊃ ℘ 2 ⊂ℑ∩⊃ ∈⊗ ∏ ℘  ⊃ ∉∈ 

℘ ∉∈ ⊃ ∈∏ ∉∏ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ 
�ℑ� ) Ι � ��� ϒ ��ℜ� ) Ι � ��� ϒ ��℘ � ) Ι � ��� ϒ 

 ∉  ∪ℑ ∉∅ ↓ ≤ ≤ ℑ∠∠  ∉ℑ ℘ ∪�∈ℑ⊆⊕ ⊂∧ � ∪ ⊃ ℑ∠∠  ∉ℑ ℘ ∪ 

℘ ℑ∈ ℜ ⊕ ∏  ⊕⊗  ∉ ∠  ∉⊗∏ ℘ ⊕ ⊃ ∈∩∉ ⋅⊃  ∪ ∩∉∉⊗  ∏  ∅ℑ ℘ ⊕ 

ℜ  ⊃ ∩∪  ∈⊕  � 

3 .4  Ρεϖ ιταλιζατιον οφ δοων2πυλλινγ χοντινυουσ 

υνιδιρεχτιοναλ σολιδιφιχατιον προχεσσ 

♥∈  ∪⊕ ↓ ≤ ≤ ℑ∠∠  ∉ℑ ℘ ∪⊕ �  ∪⊕ ⊗ ∉⋅∈2∠∏ ⊂ ⊂ ⊃ ∈∩ 

∠  ∉℘ ⊕  ∪ℑ  ⊆∉    ∉∈∩ ∠∉ ⊃ ∈ �ℜ∏  ∪⊕ ⊕ ℑ  ∧ ∉℘ 2 

℘ ∏   ⊕∈℘ ⊕ ∉∅ ⊂⊕ ℑ⊄ ⊃ ∈∩ ∉∏ ⊃ ∈  ∪ ⊃  ∠  ∉℘ ⊕   ⊆ℑ⊄⊕ ⊃  

ℑ ⊂⊆∉ ⊃ ⊆∠∉  ⊃ ℜ ⊂⊕  ∉ ℘ ∉∈  ∉ ⊂  ∪⊕  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ 

∠  ∉℘ ⊕  � ∪⊕  ⊕ ∅∉ ⊕⊃ ⋅ℑ ⊗ ⊃  ℘ ℑ  ⊗ ⊕⊗ ℜ ∧ ⊃  ⊃ ∈√⊕∈2 

 ∉∈∉⊂∉∈∩ ℑ ∅  ⊕ ⊃  ⊕⊆⊕  ∩ ⊕∈℘ ⊕� × ∪ ⊃ ⊃  ⊗∏ ⊕  ∉ 

 ∪⊕ ∅ ℑ℘   ∪ℑ  ∪⊕  ⊕ ⊗ ∉⊕  ∈∉⊕¬ ⊃   ⊕⊆∠⊕  ℑ  ∏  ⊕ 

∩  ℑ⊗ ⊃ ⊕∈ ⊃ ∈  ∪⊕ ⊆∉ ⊂⊗ ⋅ℑ ⊂ ⊂ ⊃ ∈  ∪⊕ ↓ ≤ ≤ ℑ∠∠  ∉ℑ ℘ ∪ 2 

⊕ �ℑ∈⊗  ∪ℑ  ∪⊕  ∉ ⊂ ⊃ ⊗ 2⊂ ⊃ ∇∏ ⊃ ⊗ ⊃ ∈ ⊕  ∅ ℑ ℘ ⊕ ⊃ ⊂∉℘ ℑ  ⊕⊗ 

∉∏   ⊃ ⊗ ⊕ ∪⊕ ⊆∉ ⊂⊗ ∉∏  ⊂⊕ � ∪⊕ ∪⊕ ⊃ ∩∪ ∉∅  ∪⊕⊃ ∈ ⊕  2 

∅ ℑ ℘ ⊕⊃ ∈∉ℑ ⊂ ⊂∉⋅⊕⊗ ∉ ∅ ⊂∏ ℘  ∏ ℑ  ⊕� • ∪ ⊃ ⊂⊕⊃ ∈  ∪⊕ ∉2 

⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕   ∠  ∉∠ ∉ ⊕⊗ ℜ ∧  ∪⊕ ℑ∏  ∪∉ � 

 ∪⊕  ⊕ ⊃  ℑ ∠  ∉∠ ⊕   ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ∩  ℑ⊗ ⊃ ⊕∈⊃ ∈  ∪⊕ 

⊆∉ ⊂⊗ ⋅ℑ ⊂ ⊂ ℑ∈⊗  ∪⊕ ⊆∉ ⊂⊗ ∠  ⊕  ⊕∈ ℑ  ⊕ ∩∏ ⊂ℑ ℘ ∉∈⊕ 

 ∪ℑ∠⊕� ∪⊕  ⊕ ∅∉ ⊕ ∪⊕ ∉ ⊂ ⊃ ⊗ 2⊂ ⊃ ∇∏ ⊃ ⊗⊃ ∈ ⊕  ∅ ℑ ℘ ⊕⊃ ℑ∏  ∉2 

⊆ℑ  ⊃ ℘ ℑ ⊂ ⊂∧ ⊂∉℘ ℑ  ⊕⊗ℑ ⋅∪⊕  ⊕ ∪⊕ ⊕⊆∠⊕  ℑ  ∏  ⊕∉∅ ∪⊕ 

⊃ ∈∈⊕  ⊆∉ ⊂⊗ ⋅ℑ ⊂ ⊂ ⊕∇∏ ℑ ⊂ ∪⊕ ⊆⊕ ⊂  ⊃ ∈∩ ∠∉ ⊃ ∈∉∅  ∪⊕ 

℘ ℑ  ⊆⊕  ℑ ⊂ ∉ℑ ⊂ ⊂∉∧ ℑ∈⊗ℑ ⊆⊕⊆ℜ  ℑ∈⊕℘ ∉∈∈⊕ ℘  ⊃ ∉∈ ⊃  

∅∉⊆⊕⊗ ℜ ⊕  ⋅⊕ ⊕∈  ∪⊕ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ⊕⊗ ∉ ⊂ ⊃ ⊗∠∪ℑ  ⊕ℑ∈⊗ ∪⊕ 

⊆∉ ⊂⊗ ⋅ℑ ⊂ ⊂� ℑ  ∪∉⋅∈ ⊃ ∈ ƒ⊃ ∩�� �× ∪∏  ∪⊕ ∪⊕ ⊃ ∩∪  

∉∅ ∪⊕ ∉ ⊂ ⊃ ⊗ 2⊂ ⊃ ∇∏ ⊃ ⊗⊃ ∈ ⊕  ∅ℑ ℘ ⊕⊃ ℑ ⊂ ⊂∉⋅⊕⊗ ∉∅ ⊂∏ ℘  ∏ ℑ  ⊕ 

⊃ ∈ ℑ⊂ℑ  ∩⊕ ℑ∈∩⊕ℑ∈⊗⊃  ⊃ ∈∉⊕ ℑ  ∧  ∉ ℘  ⊕ ℑ  ⊕⊂⊕ ℑ⊄2 

⊃ ∈∩ 2∉∏  � ⊆⊕ ℑ∈⋅∪ ⊃ ⊂⊕�  ∪⊕  ∏  ∅ ℑ ℘ ⊕ ∇∏ ℑ ⊂ ⊃  ∧ ∉∅  ∪⊕ 

⊃ ∈∩∉ ℘ ℑ∈ ℜ ⊕ ∩∏ ℑ  ℑ∈ ⊕ ⊕⊗� • ∪⊕∈  ∪⊕ ℑ∠ ⊕ ∉∅ ∪⊕ 

# � � � # × ℑ∈� → ∉∈∅ ⊕   ∉∏  ↑ ⊕  �≥∉℘� ≤∪ ⊃ ∈ℑ       ≥⊕ ∠�����



Φ ιγ .8  ′ℑ ∉∅ ± ϒ⊂�2� ∠  ⊕ ∠ℑ  ⊕⊗ ℜ ∧ 

⊕ ⊂⊕ ℘   ⊃ ℘ 2 ⊂ℑ ∩⊃ ∈⊗∏ ℘  ⊃ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏  

∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ 

Φ ιγ .9  ≥℘ ∪⊕⊆ℑ  ⊃ ℘⊗ ⊃ ℑ∩  ℑ⊆ ∉∅ ℘ ∉∈ ⊃ ∈∏ ∉∏  

∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕   
� ) ↑ ∉ ⊂  ⊕ ∈ ⊆⊕  ℑ ⊂�� ) ↑ ∉ ⊂⊗�� ) ← ⊃ ∇∏ ⊃ ⊗ ⊆⊕⊆ℜ  ℑ∈⊕� 

� ) ← ⊃ ∇∏ ⊃ ⊗ 2 ∉ ⊂ ⊃ ⊗⊃ ∈ ⊕  ∅ ℑ ℘ ⊕�� ) ♥∈∩ ∉ 

⊆∉ ⊂⊗ ⊃  ∈∉ ∠  ∉∠⊕  ⊂∧ ℘ ∉∈  ∉ ⊂ ⊂⊕⊗�  ∪⊕  ⊕ ⊃ ∈⊗ ⊕ ⊕⊗ 

⊕ ℑ  ⊃ ⊂∧ ∉℘ ℘ ∏   ∏∈  ℑℜ ⊃ ⊂ ⊃  ∧ ∉∅ ℘  ∉  2 ⊕ ℘  ⊃ ∉∈ ⊗ ⊃⊆⊕∈2 

 ⊃ ∉∈� × ∪ ⊃ ∏∈∅ℑ√∉∏  ℑℜ ⊂⊕⊕ ∅ ∅ ⊕ ℘ ℘ ℑ∈ ℜ ⊕ ⊕⊗ ∏ ℘ ⊕⊗ ∉ 

 ∪⊕ ⊆⊃ ∈⊃ ⊆∏⊆ ⊗ ⊕ ∩  ⊕ ⊕ ℜ ∧ ℑ⊗ ⊇ ∏   ⊃ ∈∩  ∪⊕  ℑ∠ ⊕  ∉∅ 

 ∪⊕ ⊆∉ ⊂⊗� × ∪⊕  ⊕ ∅∉ ⊕� ∪⊕⊕⊆⊕  ∩ ⊕∈℘ ⊕∉∅ ∪⊕⊕ ⊂⊕ ℘ 2 

  ∉2 ⊂ℑ∩⊃ ∈⊗∏ ℘  ⊃ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂ ∉ ⊂ ⊃ ⊗ 2 

⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  ℑ∈⊗ ∠  ∉⊆∉ ⊕  ∪⊕ ℘ ∉∈ ⊃ ∈∏ ∉∏ ∏ 2 

∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈  ∉ ℜ ⊕ ∏  ⊕⊗∅∉ ∪⊕  ∉2 

⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∉∅ √ℑ  ⊃ ∉∏  ⊄ ⊃ ∈⊗ ∉∅ ∪ ⊃ ∩∪ ∠∉ ⊃ ∈⊆⊕  ℑ ⊂ 

ℑ∈⊗ℑ ⊂ ⊂∉∧� 

4  ΧΟΝΧΛΥΣΙΟΝΣ 

��� × ∪⊕ ⊕ ⊂⊕ ℘   ∉ 2 ⊂ℑ∩ ⊃ ∈⊗∏ ℘  ⊃ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏  

∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂ ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ⊕ ∇∏ ⊃ ∠⊆⊕∈℘ ℑ∈   ⊕ ℑ⊗ ⊃ 2 

⊂∧  ⊕ ℑ ⊂ ⊃ ∨⊕ ∪⊕℘ ∉∈ ⊃ ∈∏ ∉∏ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ 2 

 ⊃ ∉∈ ∉∅ ± ϒ⊂�2� ℑ ⊂ ⊂∉∧ � ℑ∈⊗  ⊕ √⊃  ℑ ⊂ ⊃ ∨⊕  ∪⊕ ⊗ ∉⋅∈2 

∠∏ ⊂ ⊂ ⊃ ∈∩ ℘ ∉∈ ⊃ ∈∏ ∉∏  ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ 

∠  ∉℘ ⊕  � 

��� × ∪⊕ ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ℑ ⊂∉∈∩  ∪⊕ 

⊃ ∈∈⊕  ⋅ℑ ⊂ ⊂ ∉∅ ∪⊕ ⊆∉∏ ⊂⊗℘ ℑ∈ ℑ∠∠  ∉¬ ⊃⊆ℑ  ⊕ ⊂∧  ⊕ ∅ ⊂⊕ ℘  

 ∪⊕  ⊕⊆∠⊕  ℑ  ∏  ⊕ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ∉∅  ∪⊕ ⊆⊕ ⊂ ⊃ ∈  ∪⊕ 

⊆∉ ⊂⊗�♥ ⊃ ∅ ⊕ ℑ  ⊃ ℜ ⊂⊕ ∪ℑ   ∪⊕⊕ ⊂⊕ ℘   ∉2 ⊂ℑ∩⊃ ∈⊗ ∏ ℘  ⊃ ∉∈ 

℘ ∉∈ ⊃ ∈∏ ∉∏ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  ℜ ⊕ 

℘ ∉∈  ∉ ⊂ ⊂⊕⊗ ℜ∧  ∪⊕  ⊕⊆∠ ⊕  ℑ  ∏  ⊕ ⊗ ⊃    ⊃ ℜ∏  ⊃ ∉∈ ℑ ⊂∉∈∩ 

 ∪⊕⊃ ∈∈⊕  ⋅ℑ ⊂ ⊂ ∉∅ ∪⊕ ⊆∉ ⊂⊗� 

��� × ∪⊕ ⊆∏  ∏ ℑ ⊂ ⊆ℑ  ℘ ∪ ⊃ ∈∩∉∅ ∪⊕ ⊕ ℘ ∪∈∉ ⊂∉∩ ⊃ 2 

℘ ℑ ⊂ ∠ ℑ  ℑ⊆⊕  ⊕  ⊃  ∪⊕ ⊄⊕ ∧  ∉   ℑℜ ⊃ ⊂ ⊃ ∨⊕ ∪⊕ ⊕ ⊂⊕ ℘   ∉ 2 

 ⊂ℑ∩ ⊃ ∈⊗∏ ℘  ⊃ ∉∈ ℘ ∉∈ ⊃ ∈∏ ∉∏  ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ 2 

℘ ℑ  ⊃ ∉∈ ∠  ∉℘ ⊕  � 

Ρ ΕΦΕ Ρ Ε ΝΧΕΣ 

�  • ⊃ ∈⊕ ∩ ℑ ⊕ ⊗ • ≤ ℑ∈⊗ ≤∪ ℑ ⊂⊆⊕   ′ � × ℑ∈ ϒ≥ ↑ ����� � 

�� ����� � 

�  ↓∪∈∉ ϒ � ↑ ∉  ⊕ ∩ ⊃ × ℑ∈⊗ ≥∉⊗ ℑ ♦ � × ℑ∈♥≥♥♠� ���� � 

�� � �� � 

�  ƒ⊂⊕⊆⊃ ∈∩  ↑ ≤ � ← ⊕ ⊕ ⁄ ≥ � → ⊕ ∅ ∅ ↑ ϒ ετ αλ�♥∈ � ≤∉∈2 

∅ ⊕  ⊕ ∈℘ ⊕ ℑ∈⊗ ⊃ ∈ ≥⊃  ∏ ≤∉⊆∠∉ ⊃  ⊕  �  � ♣⊃ ∈∈ ≤ℑ   ∉⊆ 

°∏ ℜ ⊂ ⊃  ∪ ⊃ ∈∩ ≤∉ ����� � �� � 

� ↓∪∈∉ ϒ � ′∏ ⊂ ⊂⊕  ⊃ ∈ ∉ ∅  ∪ ⊕ ♠ ℑ∠ ℑ∈ ♥∈  ⊃  ∏  ⊕ ∉ ∅ ↑ ⊕  ℑ ⊂� 

���� � ����� � ��� � 

� ↓∪∈∉ ϒ �≥∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ � ♦⊕ ⊃ ⊗ ⊕ ⊗ ℜ ⊕  ∩� ′⊕  ⊂ ⊃ ∈ � ≥∠  ⊃ ∈∩ ⊕  2 

∂ ⊕  ⊂ ⊃ ∩����� � ��� � 

� ≠ℑ⊆ℑ ∨ℑ⊄ ⊃ ♦ � ↓∪∈∉ ϒ ℑ∈⊗ ≥∪ ⊃ ⊆⊃ ∨∏ × �♠ ∉∏  ∈ℑ ⊂ ∉∅  ∪ ⊕ 

♠ ℑ∠ ℑ∈ ♥∈  ⊃  ∏  ⊕∉∅ ↑ ⊕  ℑ ⊂����� � ����� � ���� � 

� ← ⊃≡∪ ⊕ ∈∩ ℜ ℑ∈∩� ∞⊂⊕ ℘   ∉ 2≥⊂ℑ∩ ≤ℑ   ⊃ ∈∩� �⊃ ∈ ≤ ∪ ⊃ ∈⊕  ⊕� � 

′⊕ ⊃ ⊇ ⊃ ∈∩� → ℑ  ⊃ ∉∈ℑ ⊂ ⁄⊕ ∅ ⊕ ∈℘ ⊕ ° ⊕  ����� � �� � 

� ♣∏ • ⊕ ⊃ ∨ℑ ∉ � ≥∪⊕ ∈ ♠ ⊃ ℑ  ⊕ ⊃� ↑ ℑ ≤∪∉∈∩ ∅ ℑ∈∩ ετ αλ � 

≥  ⊕ ∈∩  ∪ ⊕ ∈⊕ ⊗ ♦⊕ ℑ × ℑ∈ ∅ ⊕ � ′⊕ ⊃ ⊇ ⊃ ∈∩� ≥℘ ⊃ ⊕ ∈℘ ⊕ ° ⊕  � 

���� � ��� � 

� ≤∪ℑ∈∩ ♣∏ ∉⋅⊕ ⊃� ≡∪ ℑ∈∩ ♦∏� • ℑ∈∩ ≡⊃ ⊗ ∉∈∩ ετ αλ � 

× ℑ∈ → ∉∈∅ ⊕   ∉∏  ↑ ⊕ ≥∉℘≤ ∪ ⊃ ∈ℑ����� ����� � ��� � 

��  ″ ∧∏ ⊇ ⊃↓ � ×∉ ∪ ⊃ ⊆⊃   ∏ ↓ �≥∪∏ ∈⊃ ℘ ∪ ⊃× ετ αλ�♥↑ ↓ →↓ � 

���� ������ � ��� � 

(Εδιτεδ βψ Πενγ Χηαοθυν) 

# � � � # ∂ ∉ ⊂1�  λ 1�     ≤∉∈ ⊃ ∈∏ ∉∏ ∏∈⊃ ⊗ ⊃  ⊕ ℘  ⊃ ∉∈ℑ ⊂  ∉ ⊂ ⊃ ⊗ ⊃ ∅ ⊃ ℘ ℑ  ⊃ ∉∈ ∉∅ ± ϒ⊂�2� ≤∏ 2ϒ⊂ ℑ ⊂ ⊂∉∧


